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Experimental study on mechanical behavior of sand and silty clay under
vertical unloading
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Abstract: The ultimate unloading ratio and the critical unloading ratio are the crucial parameters for determining the depth of
disturbance below excavation base. The vertical unloading tests are performed on the Fujian sand and Fuzhou silty clay, with
characteristic unloading ratios determined based on the normalized resilience value. The results indicate that the unloading
response of soils changes in three phases. When the loading ratio is less than the critical unloading ratio, the response of soils
can be ignored. Meanwhile, as the loading ratio exceeds the ultimate unloading ratio, the normalized resilience value and lateral
pressure coefficient of soils increase rapidly, and the resilience modulus and shear modulus decrease significantly. Additionally,
at this point, the horizontal residual stress ratio displays an inflection point and begins to decline. Furthermore, the test methods
and the judgment criteria of characteristic unloading ratios are analyzed. The statistical mean values of the characteristic
unloading ratios of clay, silt and sand in the unloading tests are calculated.
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Fig. 1 Zoning of excavation base
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Table 1 Physical parameters of soils
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Fig. 3 Grain-size distribution curves of Fujian sand
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Fig. 5 Normalized results of resilience modulus
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Fig. 6 Results of lateral earth pressure coefficients
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Fig. 7 Normalized results of shear modulus
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Fig. 8 Results of horizontal residual stress ratios
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TR PR SE AT EUARR AL B B OK T e SR 45 45 SR,

MASCRIR 25 BRI 48R R
FVF— AR AT B B, A PR ED AT LG Ry B OK T AR AR
FRUERD o

A [R) i J2 H B A bR AE AR () B AR UM R 7 E T
JEFI PN X I E B R bR X T EL. . Bt
Ve LAPPIE RIS 6, IE R Ry “PIIME S
WA 027, 5, 030, 0.50, 0.40, HEZERENFTEL R, 7
YIESY N 0.79, 0.79, 0.81, 0.90, 0.90. F%pEH| L
THECEA PR A& RIS SN ], AN ) Ak [a] 0 A
FORFAEAR I 22 A8 el — 2B 98 SEbRdbn TARE AT
T AR PR E T L Ry R T L Ree TR TS 38
X (azhXD) fgghzhx (E#XD JofEl, s
HIEYU TN TR R R 45 AR RS % .

4 &

FE T AR SR AR HE RS AR PN ot B T e 1 8 v 0
R, B4 TRAT AR AR RS
(L] LEARFIEME, EEABILLT 3 Ak

188 i) 0 A 0 A [ 3 AR T 3R T M — B B
AR . ARAE S P B “Ph A7 e AR AR HERD R AR
PS5 85 L R s FLEN AT LE Rer Y90 0.20, AR BR R 1R EE
Ry 7515 0.70, 0.800 SZFilEAf #s200, HaEEbriERD
(PN EEARFIEAE SRR AR X 25 S B e B R &R

(2) Efar bt R ZNT IS FEEI 0T LG Ree B, AR 2
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Al ARSI o #f b R KT ARBREN A LE Ry B, A
= R CA TG B AN VEA RS g piov $: I NEIE Vi =
BRI R A 594, AKCTERAR LT LG B s HF 46
TR

(3) R¥E 15 MEBIGIFEER, Tkt Bt
Wbt Ve LA PP I A E T Re ~FIIAE 370
N 0.27, &, 030, 0.50, 0.40, HPREIREEE R, Py
B 518 0.79, 0.79, 0.81, 0.90, 0.90. SZPrFEEHTT
FEPT T AR PR #1407 b Ry AN SR a7 LU Rer T T
JRIRIEBNX. (FABNIX) FIg5HahX (HHEX) JEH .
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